Magnetic resonance spectroscopic imaging (MRSI) studies suggest hippocampal abnormalities in posttraumatic stress disorder (PTSD), whereas findings of volume deficits in the hippocampus, as revealed with magnetic resonance imaging (MRI), have been inconsistent. Co-morbidities of PTSD, notably alcohol abuse, may have contributed to the inconsistency. The objective was to determine whether volumetric and metabolic abnormalities in the hippocampus and other brain regions are present in PTSD, independent of alcohol abuse. Four groups of subjects, PTSD patients with (n = 28) and without (n = 27) alcohol abuse and subjects negative for PTSD with (n = 23) and without (n = 26) alcohol abuse, were enrolled in this observational MRI and MRSI study of structural and metabolic brain abnormalities in PTSD. PTSD was associated with reduced N-acetylaspartate (NAA) in both the left and right hippocampus, though only when normalized to creatine levels in the absence of significant hippocampal volume reduction. Furthermore, PTSD was associated with reduced NAA in the right anterior cingulate cortex regardless of creatine. NAA appears to be a more sensitive marker for neuronal abnormality in PTSD than brain volume. The alteration in the anterior cingulate cortex in PTSD has implications for fear conditioning and extinction.
Introduction
Many neuroimaging studies of posttraumatic stress disorder (PTSD) have focused on potential abnormalities in the hippocampus, which is known to play a crucial role in the biological response to stress (Sapolsky, 2000) . Using magnetic resonance imaging (MRI) investigators have found smaller hippocampal volumes in Vietnam veterans with combat-related PTSD (Bremner et al., 1995; Gurvits et al., 1996; Gilbertson et al., 2002; Hedges et al., 2003) and adults with a history of physical and/or sexual childhood abuse (Bremner et al., 1997; Stein et al., 1997;  
